Association of putrescine, spermidine, spermine, and GABA with structural elements of brain cells.
The present experiments are the first survey of the association of endogenous and exogenous putrescine, spermidine, and spermine with subcellular structures of rat brain cortex. The differences of distribution in subfractions obtained from salt-free and salt-containing density gradients were studied, with the following results: (1) In contrast with liver preparation, putrescine and the polyamines spermidine and spermine are not distributed in parallel with RNA. (2) In salt-containing media, putrescine and the polyamines were preferentially associated with synaptosomes and with synaptosomal membranes. Significant association with myelin constituents was observed only in salt-free media. (3) Exogenous putrescine and the polyamines were less firmly attached to synaptosomes and to synaptosomal membrane fractions than the endogenous amines. There is good evidence for similar subcellular localizations of putrescine and GABA. Putrescine seems to be entrapped in the nerve endings. (4) Uptake studies with crude mitochondria under conditions of "high-affinity uptake" showed no temperature-sensitive component of polyamine accumulation in synaptosomes, in contrast with GABA, monoacetylputrescine, and ornithine. (5) Polyamines bound to myelin constituents or mitochondria could be displaced by a 200-fold concentration of nonradioactive amines; this was not the case with polyamines bound to synaptosomes. Mg(2+) did not effectively compete with spermine for binding sites at synaptic regions. (6) Electrical stimulation and stimulation by mono- and bivalent cations did not change the concentrations of the polyamines and GABA in guinea pig cortex. (7) There is no evidence for a neurotransmitter role of putrescine, spermidine, or spermine, although these compounds might function as modulators of neurotransmission.